Introduction
============

Duodenal diverticular bleeding is a rare cause of upper gastrointestinal (GI) bleeding and accounts for as low as 0.14% of all cases of upper GI bleeding.[@b1-cgast-8-2015-061] Most of such diverticula are asymptomatic and located on the second part of the duodenum.[@b2-cgast-8-2015-061] According to previous reports, surgery and transcatheter arterial embolization (TAE) have been performed for achieving hemostasis.[@b3-cgast-8-2015-061]--[@b5-cgast-8-2015-061] Compared to surgery, TAE is a less invasive procedure; however, it must be performed with extreme caution due to the complex vascular anatomy of the duodenum. Possible adverse events following TAE for hemorrhagic duodenal diverticulum include ischemic damage, duodenal obstruction, pancreatitis, and re-bleeding.[@b6-cgast-8-2015-061],[@b7-cgast-8-2015-061]

Herein, we report a case of diverticular bleeding from the horizontal portion of the duodenum for which hemostasis was achieved endoscopically using a small-caliber colonoscope with a passive-bending function/high-force transmission.[@b8-cgast-8-2015-061] The patient gave her written consent for publication of this report and the accompanying images.

Case Report
===========

A 68-year-old woman visited our hospital with a chief complaint of black stool. She had a history of surgery for an atrial septal defect and was receiving oral administration of aspirin and warfarin. At the hospital visit, her vital signs were stable with a blood pressure of 120/70 mmHg and a pulse rate of 69/minute. No symptoms such as fever and abdominal pain were observed. A blood test showed a hemoglobin level of 12.7 g/dL, which did not indicate anemia. However, the serum blood urea nitrogen (BUN) level was 22.5 mg/dL and the serum creatinine level was 0.83 mg/dL, which indicated a mild elevation of serum BUN/creatinine ratio (27.1).

To examine the problem of black stool in detail, upper GI endoscopy was performed with a GI endoscope with water jet function (GIF-Q260J; Olympus). No abnormality was observed in the esophagus. Further, the stomach showed only chronic atrophic gastritis, with neither blood retention not any source of bleeding. No lesion was observed from the duodenal bulb to the descending portion of the duodenum. When the scope was inserted up to the proximal part of the inferior duodenal angulus, a small volume of fresh blood was observed, suggesting bleeding from the distal duodenum or the jejunum. Further insertion was difficult with GIF-Q260J, and the scope was then replaced with a small-caliber colonoscope, PCF-PQ260L (Olympus),[@b8-cgast-8-2015-061] attached with a transparent cap on the tip of the endoscope. This scope measuring 9.2 mm in diameter and 1,680 mm in length with a passive-bending function facilitated the observation of an area up to the horizontal portion of the duodenum.

A large volume of fresh blood was found to be retained in the horizontal portion of the duodenum, and a diverticulum was also detected. Blood was linearly and continuously gushing out from the diverticulum. To avoid losing the bleeding point, the duodenal mucosa contralateral to the diverticulum was marked with a clip in order to serve as a guide. While the bleeding point was anteriorly viewed by pressing the mucosa with the transparent tip hood, hemostasis was performed successfully ([Fig. 1](#f1-cgast-8-2015-061){ref-type="fig"}). Contrast-enhanced abdominal computed tomography (CT) by argon plasma coagulation performed after the treatment showed that there was no free air or other changes around the diverticulum ([Fig. 2](#f2-cgast-8-2015-061){ref-type="fig"}).

On hospital day 2, a second-look upper GI endoscopy was performed to confirm the absence of bleeding, and the patient was started on a liquid diet. On hospital day 3, oral administration of antiplatelet and anticoagulant agents was resumed. Hypotonic duodenal imaging revealed that the diverticulum was solitary, extraluminally protruding from the cranial part of the central horizontal portion of the duodenum by 15 mm ([Fig. 3](#f3-cgast-8-2015-061){ref-type="fig"}).

After confirming that there was no evidence of re-bleeding even after the start of the diet, the patient was discharged on hospital day 6. After more than one year, no episode of re-bleeding was noted.

Discussion
==========

We herein report a case of diverticular bleeding from the horizontal portion of the duodenum, for which hemostasis was achieved endoscopically. Besides diverticular bleeding, other causes of bleeding from the horizontal portion of the duodenum include ulceration associated with allergic purpura, infectious diseases such as cytomegalovirus and tuberculosis, epithelial tumors, malignant lymphoma, and self-destructing submucosal tumors. Among GI diverticula, duodenum is a common site after colon, which is detected in 22% of autopsied cases.[@b2-cgast-8-2015-061] A common site of duodenal diverticula is the area proximal to the papilla of Vater, which accounts for 60% or more of the diverticula. Most of such diverticula are asymptomatic, and bleeding from the horizontal portion of the duodenum is a rare GI emergency.[@b9-cgast-8-2015-061]

While the diverticula in the descending portion of the duodenum can be examined endoscopically by stretching the endoscope to straighten the flexed portion in the stomach, the horizontal portion cannot be reached in most of the cases ([Fig. 4A and B](#f4-cgast-8-2015-061){ref-type="fig"}). In fact, previous reports on endoscopic hemostasis indicated that two or more sessions were required before duodenal diverticular bleeding was identified.[@b1-cgast-8-2015-061] Apart from the location, the bleeding may be intermittent or the diverticulum may be missed. Because of the difficulty in endoscopic examination, diverticular bleeding from the horizontal portion of the duodenum was earlier considered as a surgical disease. There are a number of potential management options to detect diverticular bleeding from the distal duodenum, including contrast-enhanced CT,[@b10-cgast-8-2015-061],[@b11-cgast-8-2015-061] technetium 99m-red blood cell scintigraphy, and mesenteric angiography.[@b12-cgast-8-2015-061],[@b13-cgast-8-2015-061]

An endoscope PCF-PQ260L (Olympus), which was used for hemostasis in the present case, is a lower GI endoscope measuring 1,680 mm in length with a passive-bending function/high-force transmission. This endoscope is originally designed as a "rescue colonoscope" for patients in whom cecal insertion failed because of sharp angulations due to previous abdominal surgery or inflammations such as diverticulitis, loop formation, and pain.[@b8-cgast-8-2015-061] Because the duodenum and the fixed large intestine are structurally similar, we applied this endoscope to examine the distal duodenum. Thus, we replaced the endoscope with PCF-PQ260L, which allowed us the observation of the horizontal portion of the duodenum clearly, following which endoscopic hemostasis of the bleeding diverticulum was achieved. Fluoroscopic images using training model for upper GI endoscopy indicated that with standard upper GI endoscopy, the endoscope is bent inappropriately in the stomach and cannot be reached to the horizontal portion ([Fig. 4A](#f4-cgast-8-2015-061){ref-type="fig"}). With PCF-PQ260L, the passive-bending function worked effectively in the stomach to reach the endoscope into the horizontal portion of the duodenum ([Fig. 4C](#f4-cgast-8-2015-061){ref-type="fig"}).

Moreover, the outer diameter of the scope is 9.2 mm, which is same as the standard upper endoscope, with 2.8 mm forceps channel, which is appropriate for use in hemostatic devices. Although single- or double-balloon endoscope is a very useful method to examine the horizontal portion of the duodenum, it requires fluoroscope, the overtube, and an additional examination session.[@b14-cgast-8-2015-061] In patients with bleeding from the upper GI tract of unknown origin, examination of the distal duodenum is required. If the insertion of the standard endoscope to the horizontal portion of the duodenum is difficult, PCF-PQ260L seems a very effective rescue scope for the examination of distal duodenum.

Of the 23 reported cases in which endoscopic treatment was used, injection therapy (hypertonic saline solution and epinephrine or 1% polidocanol) was the most commonly used technique, followed by coagulation, hemoclips, or combination therapy.[@b1-cgast-8-2015-061] Duodenal perforation after endoscopichemoclip application for bleeding from Dieulafoy's lesion in a duodenal diverticulum has been reported probably due to the relative thinness of the diverticular wall.[@b15-cgast-8-2015-061] Accordingly, we applied argon plasma coagulation with extreme caution in the present case. However, a routine second-look endoscopy is not recommended after successful endoscopic hemostasis for a bleeding peptic ulcer with intravenous proton pump inhibitor (PPI).[@b16-cgast-8-2015-061] We performed the second-look endoscopy because of dual therapy with warfarin and aspirin in the present case.[@b17-cgast-8-2015-061]

In summary, bleeding from the duodenal diverticulum should be considered in the diagnosis of a patient who presents with upper GI bleeding of unknown origin. In the current case, we were able to achieve hemostasis effectively by using a small-caliber colonoscope with a passive-bending function/high-force transmission. Endoscopy is a useful tool to diagnose and treat patients with diverticular bleeding from the horizontal portion of the duodenum, which was previously considered a surgical disease.
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![Endoscopic images. (**A**) No blood was retained in the duodenal bulb; however, a small volume of fresh blood was observed in the inferior duodenal angulus. (**B**) After the scope was replaced with Olympus PCF-PQ260L, continuously gushing blood was observed from a diverticulum in the horizontal portion of the duodenum. (**C** and **D**) Subsequently, hemostasis was performed by argon plasma coagulation after the lesion was anteriorly viewed through a transparent tip hood.](cgast-8-2015-061f1){#f1-cgast-8-2015-061}

![Contrast-enhanced abdominal CT images taken after hemostasis. A clip for marking persisted. There was no free air or other changes around the diverticulum.](cgast-8-2015-061f2){#f2-cgast-8-2015-061}

![Hypotonic duodenal images. A solitary diverticulum measuring 15 mm was detected at the cranial part of the horizontal portion of the duodenum.](cgast-8-2015-061f3){#f3-cgast-8-2015-061}

![Fluoroscopic images comparing the approaches to the duodenum between Olympus GIF-Q260J and PCF-PQ260L. By using training models for upper gastrointestinal endoscopy under fluoroscopic monitoring, we examined how the endoscopes approached the duodenum. (**A** and **B**) Upper gastrointestinal endoscopes such as Olympus GIF-Q260J can reach only up to the descending portion. (**C**) The horizontal portion of the duodenum can be easily approached with Olympus PCF-PQ260L because the passive-bending function is effectively utilized in addition to its length.](cgast-8-2015-061f4){#f4-cgast-8-2015-061}
